Based on last years field emission (FE) results achieved with randomly distributed free-standing gold nanowires (NW) [1] , cathodes with regular arrays of Au-NW patches (50 µm diameter) were fabricated by means of a shadow mask during heavy ion irradiation of polycarbonate foils [2] [3] . The number density, diameter Ø, and length L of the NW were controlled by the ion fluence f, foil etching time, and electrochemical deposition time, respectively. Various patch structures were obtained as summarized in Tab.1. The dimensions and aspect ratio AR of the Au-NW were determined from SEM images. Pyramidal clustering of the NW was observed for f > 10 7 cm -2 and AR > 200. The emitter distribution of all samples was measured with the field emission scanning microscope (FESM). The efficiency and alignment of the FE sites strongly depend on the type of nanostructures in the patches. Patches with solitary NW were less efficient than those with NW clusters. The best aligned and most homogeneous FE sites were achieved for wide-spaced patches with NW clusters as shown in Fig. 2 , where about 90 % of the patches emit at 30 V/µm. Patches with 100 µm pitch and multiple clusters also showed high efficiency but less alignment [3] . The current-voltage curves and maximum FE current I max were locally measured for 10-30 NW patches of each structure. The effective field enhancement factor β eff , which depends not only on the AR but also on the distance between the anode tip and the actual emitter [3] , were derived from the corresponding Fowler-Nordheim plots assuming a work function of 5 eV for Au. As shown in Fig. 2a , the highest β eff of 630 was achieved for a patch with high AR and multiple NW clusters. In contrast, the highest I max of 100 µA was obtained for a patch with dense short NW (Fig. 2b) . The lowest spread of both values, however, is shown by patches with short solitary Au-NW. In conclusion, these results provide valuable hints for the optimization of patch-structured NW cathodes for triode applications. 
